Key Points {#FPar1}
==========

We report on the results of a Japanese postmarketing drug-use survey of suvorexant (Belsomra^®^ tablets 10, 15, and 20 mg), a new type of anti-insomnia drug that functions as an orexin receptor antagonist.Suvorexant was well-tolerated and improved clinical outcome in the real-world clinical setting; the incidence rate of adverse drug reactions in the safety analysis population was 9.7%, and suvorexant showed improvement of insomnia in \> 70% of patients.The results suggest that suvorexant can be a useful drug in daily clinical practice for treating insomnia. However, this was an exploratory observational study without a control group; therefore, interpretation of the data may require consideration of factors that could have caused bias in the results.

Introduction {#Sec1}
============

Insomnia is a common sleep disorder with a high incidence \[[@CR1]\]. In general, γ-aminobutyric acid A (GABA~A~) receptor agonists, such as benzodiazepines and non-benzodiazepines, and melatonin receptor agonists are used for treatment depending on the symptoms of insomnia and demographic characteristics of the patients. On the other hand, suvorexant (Belsomra^®^ tablets 10, 15, and 20 mg), is a new type of anti-insomnia drug that functions as an orexin receptor antagonist. Suvorexant possesses a different pharmacological activity than conventional anti-insomnia drugs, and inhibits the nuclei of the central nervous system (CNS) arousal system that are under the control of orexin neurons by selectively blocking the receptors (OX1R and OX2R) of orexin, which is a wake-promoting neurotransmitter.

Suvorexant was approved for use in Japan on September 26, 2014, at a dose of 20 mg for adults and 15 mg for elderly patients, after its efficacy and safety were demonstrated by clinical trials \[[@CR2]\]. However, suvorexant could be administered to patients with more diverse demographic characteristics than those studied in the original clinical development program after being marketed. Thus, we started a drug-use survey for suvorexant on July 21, 2015, to collect or confirm information on the safety and efficacy of suvorexant for use in daily clinical practice in Japan. In an interim report, safety and efficacy were evaluated from 791 Japanese patients whose survey results were collected from commencement to August 12, 2016, and no additional noteworthy adverse events were observed \[[@CR3]\]. In this article, we report the results of the final analysis of the surveys of 3428 Japanese patients collected up to the end date of August 12, 2017.

This survey was performed in compliance with the ministerial ordinance on 'Good Post-marketing Study Practice' (GPSP), which was authorized by the Ministry of Health, Labour and Welfare in Japan (Ordinance No. 171, dated December 20, 2004).

Patients and Methods {#Sec2}
====================

Survey Patients {#Sec3}
---------------

A total of 3428 insomnia patients who received suvorexant for the first time were included in this survey. They were registered by a central registration method at medical institutions that signed a written contract for this survey. Patients were excluded from registration if they were registered beyond the survey period specified in the contract, were double registered, had a history of suvorexant treatment, were contraindicated per the Japanese package insert \[[@CR4]\] (such as patients with a history of hypersensitivity to suvorexant, patients who were taking drugs that strongly inhibit cytochrome P450 (CYP) 3A), or took suvorexant to treat insomnia induced by temporary factors. Suvorexant 10 mg was additionally approved for use in Japan on September 13, 2016 and the 10 mg tablets were included in the current study after marketing on December 15, 2016.

Survey Methods {#Sec4}
--------------

As indicated in the Japanese package insert \[[@CR4]\], Belsomra^®^ was orally administered once daily immediately before bedtime at a dose of 20 mg for adults and 15 mg for elderly patients.

As a general principle, the intended observation period was for 1 month after the initiation of treatment. When patients continued treatment with suvorexant, the observation period was extended until 6 months after initiation. When treatment with suvorexant was completed (discontinued because of improvement in insomnia) or discontinued before 6 months after initiation, a 30-day follow-up period was set after the completion or discontinuation for the collection of information on adverse events. The survey period was July 21, 2015 to August 12, 2017

Survey Items {#Sec5}
------------

Patient sex, age, reason for using suvorexant, duration of insomnia, medical history, complications, diagnosis of narcolepsy (including cataplexy), and narcolepsy-like symptoms before treatment with suvorexant, which are also commonly observed in the general population without narcolepsy \[major symptoms include long-term intolerable drowsiness and dozing off in the daytime lasting for ≥ 3 months, emotional atonia (cataplexy: sudden loss of strength when patients felt deeply delighted, angry, or surprised), hypnagogic hallucinations (visual and auditory hallucinations experienced during sleep onset), or sleep paralysis (inability to move despite awareness during sleep/wake transitions)\], were evaluated.

Information on previous therapy for insomnia, other concomitant drugs for the treatment of insomnia, and use of suvorexant (initial dose, duration, reason for discontinuation, etc.) were collected. Drugs listed in the Japanese insomnia treatment guidelines \[[@CR1]\], were considered to be drugs for previous therapy or other concomitant drugs for the treatment of insomnia.

Information on safety was collected through a physician's medical interview. Regardless of a possible causal relationship with suvorexant, information on all adverse events after the initiation of suvorexant was collected during the observation period with a physician's assessment of severity and causality.

Information on efficacy, including global improvement and sleep effects (sleep latency and total sleep time), was collected. The overall global improvement assessment by physicians was evaluated at the end of the observation period (1 week, 1 month, 3 months, and 6 months after the initiation of treatment with suvorexant or on the day of completion/discontinuation). A physician in charge made a comprehensive assessment of improvement through a medical interview and categorized results as 'improved,' 'unchanged,' or 'deteriorated' by comparing them with results before initiation. The overall global improvement at 6 months after the initiation of suvorexant or on the day of completion/discontinuation was considered to be 'the final overall global improvement.' Overall global improvement judged by patients was evaluated at the same timepoints as the physician's assessment. Patients assessed improvement by categorizing results as 'improved,' 'unchanged,' or 'deteriorated' compared with results before initiation, and the physician in charge recorded the results during the interview. Information on sleep effects (sleep latency and total sleep time) was collected at the following timepoints: pre-dose and 1 week, 1 month, 3 months, and 6 months after the initiation of treatment with suvorexant, or on the day of completion/discontinuation through a medical interview with/without a patient's sleep diary conducted by the physician in charge.

Analysis Methods {#Sec6}
----------------

For the safety assessment, patients were excluded from the analysis if they had an initial visit only (no subsequent visits), a registration violation was found after data collection (e.g., patients who were previously treated with suvorexant; had contraindications mentioned in the Japanese package insert \[[@CR4]\]; took suvorexant to treat insomnia induced by temporary factors; and the patient information was different from that at the time of registration), or they did not take suvorexant. Data on adverse drug reactions (adverse events for which a causal relationship with suvorexant could not be ruled out) were evaluated using MedDRA^®^/J (*Medical Dictionary for Regulatory Activities* (MedDRA^®^) Japanese translation) version 20.0 Preferred Term (PT). If the same PT was observed more than once in the same patient, the event was counted only once.

Multivariate logistic regression was performed to evaluate demographic characteristics that might have influenced the occurrence of somnolence, which was a noteworthy event in the current survey. Factors that were expected to be medically valid were selected: sex, age, body mass index (BMI), duration of insomnia, co-morbid conditions that may be associated with insomnia (e.g., schizophrenia, depression, manic-depressive illness, anxiety disorder, and dementia), concomitant drugs, and initiation status of suvorexant (i.e., hypnotic naïve, switch, or add-on therapy).

For efficacy assessment, patients were excluded from the analysis if (1) the initial dose was different from that specified in the Japanese package insert \[[@CR4]\] (20 mg once daily for adults and 15 mg once daily for elderly patients); (2) no data regarding overall global improvement and sleep effects were obtained; (3) physicians did not assess overall global improvement and sleep effects within 30 days after the end of the observation period; or (4) there was a discrepancy between a physician's judgement and the reason for discontinuation.

Regarding overall global improvement in sleep, the improvement rate was calculated with the following formula:$$\documentclass[12pt]{minimal}
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                \begin{document}$$ \frac{{{\text{Number of patients categorized as}} {\text{"improved"}}}}{{{\text{Number of patients assessed for the final overall global improvement}}}} \times 100.  $$\end{document}$$

In addition, multivariate logistic regression was performed to search for factors that could affect overall global improvement. In this analysis, 'improved' was categorized as the 'improvement' group, while 'unchanged' and 'deteriorated' were categorized as the 'no improvement' group. Factors that were expected to be medically valid were selected as variables, including sex, age, BMI, duration of insomnia, co-morbid conditions that may be associated with insomnia (e.g., schizophrenia, depression, manic-depressive illness, anxiety disorder, and dementia), concomitant medications, and initiation status of suvorexant.

Regarding sleep effects, the median of sleep latency and total sleep time were calculated from all available data at each timepoint of collection (pre-dose and 1 week, 1 month, 3 months, and 6 months after the initiation of treatment with suvorexant or on the day of completion/discontinuation).

For safety and efficacy assessments, attention was focused on patient populations with special demographic characteristics described in the Japanese regulatory agency (Pharmaceuticals and Medical Device Agency \[PMDA\]) review report \[[@CR5]\] or the Japanese package insert \[[@CR4]\], such as patients with narcolepsy (including cataplexy), respiratory dysfunction, psychiatric disorders, elderly patients, and patients using suvorexant with a concomitant drug for treating insomnia.

To understand the initiation status of suvorexant in daily clinical practice, patients were classified based on the use of other drugs for treating insomnia, as shown in Table [1](#Tab1){ref-type="table"}. The continuation status of patients in each initiation status group (continued, discontinued because of improvement, discontinued due to inadequate effects, discontinued due to no efficacy, discontinued due to the occurrence of adverse events, dropped out due to no subsequent revisit after the second visit) was also summarized.Table 1Patients classified based on use of other drugs for insomniaClassificationConditionNaïvePatients who received suvorexant without any history of use of drugs for insomnia (drugs used 50 days or longer before initiation of suvorexant are not considered as drugs used)SwitchingPatients who received suvorexant after discontinuation or dose reduction of existing drug(s) for insomnia within 14 days before initiation of suvorexantAdd-onPatients who received suvorexant without changing the use of existing drug(s) for insomnia within 14 days before initiation of suvorexantOthersPatients other than the above

Results {#Sec7}
=======

Composition of Patients {#Sec8}
-----------------------

Data from 3428 patients were collected from 884 medical institutions within Japan. Among these patients, 180 were excluded for various reasons, including 158 patients who only had the initial visit and no subsequent visits. In total, 3248 patients were included in the safety analysis population, 2665 of whom were included in the efficacy analysis population; 583 patients were excluded from these analyses, including those who started treatment with suvorexant at an unapproved dose (*N* = 504) and those with no overall global improvement or sleep measures information (*N* = 92) (Fig. [1](#Fig1){ref-type="fig"}).Fig. 1Composition of patients. \*16 patients in the 'Initial dose did not follow approved dose' and 'Overall global improvement (assessed by physician and patient) and clinical effects unevaluable' categories overlapped

Patient Background {#Sec9}
------------------

The composition of the 3248 patients in the safety analysis population is shown in Table [2](#Tab2){ref-type="table"}. In total, 1977 patients (60.9%) were females, and the mean age was 62.1 years. Further, 1758 patients (54.1%) were ≥ 65 years (elderly) and 1028 (31.7%) were ≥ 75 years (latter-stage elderly). The most common reason for using suvorexant was difficulty in falling asleep (2429 patients; 74.8%). The duration of insomnia was less than 1 year in 1313 patients (40.4%), at least 1 year and less than 10 years in 1481 patients (45.6%), and at least 10 years in 454 patients (14.0%).Table 2Demographic characteristics (safety analysis population)ItemSafety analysis set*N*%^a^Overall3248Sex Male127139.1 Female197760.9Age group 1 (years) \< 1520.1 ≥ 15 to \< 65148845.8 ≥ 65175854.1Age group 2 (years) \< 65149045.9 ≥ 65 to \< 7573022.5 ≥ 75102831.7Age group 3 (years) \< 65149045.9 ≥ 65 to \< 85149045.9 ≥ 852688.3BMI (kg/m^2^) \< 25.0135741.8 ≥ 25.049715.3 Unknown139442.9Reason for use (multi-count) Difficulty falling asleep242974.8 Nocturnal awakening159649.1 Early morning awakening34910.7 Others311.0Duration of insomnia (years) \< 1131340.4 ≥ 1 to \< 10148145.6 ≥ 1045414.0Medical examination^b^ Psychiatry91728.2 Internal medicine200461.7 Others32710.1Narcolepsy-like events No311395.8 Yes922.8 Unknown431.3Diagnosis of narcolepsy (including cataplexy) No320698.7 Suspected40.1 Yes1\< 0.1 Unknown371.1Respiratory dysfunction No286688.2 Yes1213.7 Unknown2618.0Chronic obstructive pulmonary disease (COPD) No307794.7 Yes501.5 Unknown1213.7Obstructive sleep apnea (OSA) No291989.9 Yes732.2 Unknown2567.9Severe respiratory dysfunction No295991.1 Yes280.9 Unknown2618.0Hepatic function disorder No298491.9 Yes1414.3 Unknown1233.8Severe hepatic function disorder No312096.1 Yes50.2 Unknown1233.8Structural brain disorder No314296.7 Yes1063.3Psychiatric disorder No218267.2 Yes100731.0 Unknown591.8Schizophrenia No309595.3 Yes922.8 Unknown611.9Depression No268082.5 Yes50815.6 Unknown601.8Manic-depressive illness No310395.5 Yes842.6 Unknown611.9Anxiety disorder No297691.6 Yes2116.5 Unknown611.9Dementia No304393.7 Yes1444.4 Unknown611.9Medical history No249876.9 Yes54316.7 Unknown2076.4Prior medication No194659.9 Yes127739.3 Unknown250.8Concomitant medication No98230.2 Yes224169.0 Unknown250.8Concomitant insomnia medication No233571.9 Yes88827.3 Unknown250.8Initiation status Naïve194659.9 Switch70321.6 Add-on53616.5 Others631.9*BMI* body mass index^a^Total for each item will not be 100% due to rounding^b^Psychiatric and psychosomatic medicines are given as 'psychiatry'

Among patients with special demographic characteristics of interest, there was one patient (0.03%) who was diagnosed with narcolepsy (including cataplexy) before receiving treatment with suvorexant, 141 patients with hepatic function disorder \[4.3%, including five patients (0.2%) with severe hepatic function disorder (which was recorded as 'severe' in the survey form)\], and 121 patients with respiratory dysfunction (3.7%, including 28 patients (0.9%) with severe respiratory dysfunction). Of the 121 patients with respiratory dysfunction, 73 patients had obstructive sleep apnea (OSA) (26 patients were severe) and 50 patients had chronic obstructive pulmonary disease (COPD) (four patients were severe). In total, 106 patients (3.3%) had structural brain disorder; 1007 (31.0%) had a psychiatric disorder, including 508 patients (15.6%) with depression, 211 (6.5%) with anxiety disorder, 92 (2.8%) with schizophrenia, and 84 (2.6%) with manic-depressive illness; and 144 (4.4%) had dementia. The previous clinical trials of suvorexant \[[@CR6], [@CR7]\] specified exclusion criteria and targeted patients with insomnia as the primary disease, while the current survey included patients with a broader background. There were 1277 patients (39.3%) who had received prior drugs for treating insomnia and 888 (27.3%) who received other concomitant drugs for treating insomnia. Regarding the initiation status of suvorexant, 1946 patients (59.9%) were treatment-naïve, 703 patients (21.6%) were switched from other insomnia treatments, and 536 patients (16.5%) were receiving add-on therapy. Although most treatment-naïve patients were treated with only suvorexant \[97.3% (1894/1946 patients)\], there were some patients who started treatment with suvorexant simultaneously with other insomnia treatments \[2.7% (52/1946 patients)\]. For those who switched treatment, most had discontinued their prior treatment before they started treatment with suvorexant (complete switch) \[68.0% (478/703 patients; 454 patients switched to suvorexant from a single drug)\] and some discontinued/reduced treatment or switched to another drug and started treatment with suvorexant (partial switch) \[32.0% (225/703 patients)\]. For patients who received suvorexant as add-on treatment, most patients added suvorexant to their single treatment (either adding on only suvorexant or adding on suvorexant plus one or more other drugs) \[85.8% (460/536 patients)\], but some patients \[14.2% (76/536 patients)\] added suvorexant to their multiple treatments (add-on to multiple drugs) (Fig. [2](#Fig2){ref-type="fig"}). The mean initial dose of suvorexant was 16.9 mg, and the mean treatment period was 113 days.Fig. 2Initiation status of suvorexant (safety analysis population). Data for 63 patients in the "Others" category of Table [1](#Tab1){ref-type="table"} not shown

Safety {#Sec10}
------

Among the 3248 patients in the safety analysis population, 377 adverse drug reactions (adverse events for which a causal relationship with suvorexant could not be ruled out based on the clinician's assessment) were observed in 315 patients (9.7%) (Table [3](#Tab3){ref-type="table"}). The most common adverse drug reactions were somnolence (117 patients; 3.6%), insomnia (40 patients; 1.2%), dizziness (35 patients; 1.1%), and nightmare (27 patients; 0.8%), none of which was considered serious. Most adverse drug reactions were resolved or resolving; 169 were resolved, 33 were resolving, ten were not resolved, and seven were unknown. In total, 8.0% (260/3428; Fig. [4](#Fig4){ref-type="fig"}) of patients discontinued suvorexant after an adverse event. A total of 13 serious adverse drug reactions were reported in eight patients (0.2%; two events of delirium, one each of agitation, dissociative disorder, irritability, suicidal ideation, coughing, dyspnea, pneumonia aspiration, falling, femoral neck fracture, subdural hematoma, and traumatic intracranial hemorrhage). All serious adverse drug reactions were resolved or resolving except in three patients \[one with dissociative disorder (outcome: unknown), one with falling (not resolved), and one with traumatic intracranial hemorrhage and subdural hematoma (resolved with sequelae)\]. After the end of this survey, the causal relationship for subdural hematoma and traumatic intracranial hemorrhage with suvorexant were ruled out by the reporting physician.Table 3Incidence of adverse drug reactions and other events (safety analysis population)ItemsCumulative results of drug-use surveyNumber of patients in the safety analysis population3248Number of patients with adverse drug reactions315Number of adverse drug reaction events377Rate of occurrence9.70%Type of adverse drug reactionsPatients with adverse drug reactions*N*%Mental disorder1003.08 Abnormal dreams70.22 Agitation10.03 Delirium20.06 Depression10.03 Disorientation10.03 Dissociative disorder10.03 Hallucination10.03 Hallucination, visual20.06 Hypnagogic hallucination10.03 Initial insomnia90.28 Insomnia401.23 Irritability10.03 Middle insomnia60.18 Nervousness10.03 Nightmare270.83 REM sleep abnormality10.03 Sleep talking10.03 Suicidal ideation10.03Nervous system disorders1855.70 Disturbance in attention10.03 Dizziness351.08 Dyslalia10.03 Head discomfort20.06 Headache120.37 Hypersomnia60.18 Paresthesia10.03 Sedation40.12 Sleep paralysis50.15 Sleep phase rhythm disturbance10.03 Somnolence1173.60 Cognitive disorder10.03 Restless legs syndrome10.03 Poor quality sleep40.12Angiopathy20.06 Hot flush20.06Respiratory, thoracic and mediastinal disorders40.12 Cough10.03 Dyspnea10.03 Pneumonia aspiration10.03 Rhinitis allergic10.03 Sleep apnea syndrome10.03Gastrointestinal disorders150.46 Abdominal discomfort10.03 Diarrhea30.09 Gastritis10.03 Nausea90.28 Salivary hypersecretion10.03Skin and subcutaneous tissue disorders80.25 Cold sweat10.03 Drug eruption10.03 Eczema10.03 Hyperhidrosis10.03 Night sweats10.03 Pruritus20.06 Rash20.06Renal and urinary disorders10.03 Pollakiuria10.03General disorders and administration site conditions421.29 Asthenia10.03 Discomfort10.03 Face edema10.03 Feeling abnormal110.34 Feeling cold10.03 Hangover70.22 Malaise170.52 Edema peripheral20.06 Thirst30.09Investigation10.03 Blood glucose increased10.03Injury, poisoning and procedural complications30.09 Fall20.06 Femoral neck fracture10.03 Subdural hematoma^a^10.03 Traumatic intracranial hemorrhage^a^10.03^a^In a patient who experienced subdural hematoma and traumatic intracranial hemorrhage, the causal relationship to the survey drug was denied by the additional information given by the physician after completion of the survey

Regarding adverse drug reactions that necessitated evaluation in the PDMA review report \[[@CR5]\] or were stated in the Japanese package insert \[[@CR4]\], two patients experienced adverse drug reactions that were reported to affect potentially hazardous machinery operation (e.g., driving) (one patient with disturbance in attention and one with somnolence), but no accidents or associated injuries occurred. Narcolepsy-like events occurred in five patients with sleep paralysis, two with falls, and one with hypnagogic hallucination. Parasomnia, abnormal sleep-related events, and sleepwalking occurred in 27 patients with nightmare, seven with abnormal dreams, one with REM sleep abnormality, and one with sleep talking. Suicidal ideation occurred in one patient. There were no adverse drug reactions related to suicidal behavior or dependency (i.e., alcohol or drug dependence). All outcomes were recovering or recovered except for unknown outcome for nightmare (one case) and abnormal dreams (two cases), and unrecovered outcome for sleep paralysis (one case), fall (one case), and nightmare (two cases).

Among the 180 patients who were excluded from the safety analysis population, one case of malaise occurred in one patient; the patient recovered.

Multivariate logistic regression analysis revealed that concomitant drug use and duration of insomnia were factors that affected the occurrence of somnolence, which was intensively investigated in this survey (Table [4](#Tab4){ref-type="table"}). Patients who used concomitant drugs had a higher risk of somnolence than those who did not use them (odds ratio 3.007, 95% confidence interval CI 1.307--6.918; *p *= 0.010). On the other hand, patients with a duration of insomnia of ≥ 10 years had a lower risk of somnolence than those with a duration of insomnia of \< 1 year (odds ratio 0.308, 95% CI 0.112--0.845; *p *= 0.022).Table 4Analysis of factors potentially influencing an adverse drug reaction of somnolence (safety analysis population)Item*N*Adverse drug reaction of somnolenceUnivariateMultivariateNumber of patients%Odds ratio95% CI*p* valueOdds ratio95% CI*p* valueOverall32481173.6Sex Male1271463.611 Female1977713.60.9920.680--1.4470.9670.8570.512--1.4340.558Age (years) \< 651490765.111 ≥ 65 to \< 851490342.30.4340.288--0.655\< 0.0010.6590.373--1.1630.150 ≥ 8526872.60.4990.228--1.0940.0830.4970.140--1.7660.280BMI (kg/m^2^) \< 25.01357473.511 ≥ 25.0497183.61.0470.602--1.8210.8700.9210.517--1.6390.779Duration of insomnia (years) \< 11313544.111 ≥ 1 to \< 101481533.60.8650.588--1.2740.4630.5980.338--1.0560.076 ≥ 10454102.20.5250.265--1.0400.0650.3080.112--0.8450.022Schizophrenia No30951133.711 Yes9244.31.2000.433--3.3250.7260.3270.044--2.4500.277Depression No2680883.311 Yes508295.71.7831.159--2.7440.0081.1270.583--2.1820.722Manic-depressive illness No31031103.511 Yes8478.32.4741.115--5.4870.0261.6690.476--5.8540.423Anxiety disorder No29761063.611 Yes211115.21.4890.787--2.8160.2211.2980.531--3.1680.567Dementia No30431133.711 Yes14442.80.7410.270--2.0380.5620.7080.160--3.1370.649Concomitant medication No982191.911 Yes2241984.42.3181.410--3.810\< 0.0013.0071.307--6.9180.010Initiation status Naïve1946593.011 Switch703334.71.5751.020--2.4340.0411.5040.793--2.8540.212 Add-on536213.91.3040.785--2.1660.3051.1470.553--2.3800.713*BMI* body mass index, *CI* confidence interval

Incidence rates of adverse drug reactions according to demographic characteristics are shown in Table [5](#Tab5){ref-type="table"}, and patients with a background of special interest and the adverse drug reactions that occurred in those patients are indicated in Sects. [3.3.1](#Sec11){ref-type="sec"}--[3.3.4](#Sec14){ref-type="sec"}.Table 5Adverse drug reactions by demographic characteristic (safety analysis population)Items*N*Number of patients with eventsNumber of eventsRate of occurrence (%)Overall32483153779.7Sex Male127112914710.1 Female19771862309.4Age group 1 (years) \< 152000.0 ≥ 15 to \< 65148816820611.3 ≥ 6517581471718.4Age group 2 (years) \< 65149016820611.3 ≥ 65 to \< 7573063768.6 ≥ 75102884958.2Age group 3 (years) \< 65149016820611.3 ≥ 65 to \< 8514901261478.5 ≥ 8526821247.8BMI (kg/m^2^) \< 25.013571351609.9 ≥ 25.0497526610.5 Unknown13941281519.2Reason for use (multi-count) Difficulty falling asleep24292172648.9 Nocturnal awakening159617621511.0 Early morning awakening349435212.3 Others3181025.8Duration of insomnia (years) \< 113131161398.8 ≥ 1 to \< 10148114918110.1 ≥ 10454505711.0Medical examination^a^ Psychiatry91712715713.8 Internal medicine20041501717.5 Others327384911.6Narcolepsy-like events No31133033619.7 Yes929119.8 Unknown43357.0Diagnosis of narcolepsy (including cataplexy) No32063113739.7 Suspected41125.0 Yes1000.0 Unknown37338.1Respiratory dysfunction No28662743329.6 Yes12110108.3 Unknown261313511.9Chronic obstructive pulmonary disease (COPD) No30773013619.8 Yes50224.0 Unknown12112149.9Obstructive sleep apnea (OSA) No29192753339.4 Yes738811.0 Unknown256323612.5Severe respiratory dysfunction No29592823409.5 Yes28227.1 Unknown261313511.9Hepatic function disorder No29842763319.2 Yes141222515.6 Unknown123172113.8Severe hepatic function disorderNo31202973559.5 Yes51120.0 Unknown123172113.8Structural brain disorder No31423073679.8 Yes1068107.5Psychiatric disorder No21821661907.6 Yes100714418114.3 Unknown59568.5Schizophrenia No30952963509.6 Yes92132014.1 Unknown61679.8Depression No26802392828.9 Yes508708813.8 Unknown606710.0Manic-depressive illness No31032983569.6 Yes84111413.1 Unknown61679.8Anxiety disorder No29762823329.5 Yes211273812.8 Unknown61679.8Dementia No30433003589.9 Yes1449126.3 Unknown61679.8Medical history No24982242689.0 Yes543698212.7 Unknown207222710.6Prior medication No19461321576.8 Yes127718221914.3 Unknown25114.0Concomitant medication No98247574.8 Yes224126731911.9 Unknown25114.0Concomitant insomnia medication No23351922258.2 Yes88812215113.7 Unknown25114.0Initiation status Naïve19461321576.8 Switch70311013715.6 Add-on536687612.7 Others63577.9*BMI* body mass index^a^Psychiatric and psychosomatic medicines are given as 'psychiatry'

### Patients with Narcolepsy Including Cataplexy {#Sec11}

No adverse drug reaction was observed in one patient with narcolepsy diagnosed before the initiation of suvorexant. Among four patients with narcolepsy suspected before the initiation of suvorexant, an adverse drug reaction of poor quality sleep (non-severe, recovered) occurred in one patient (0.03%).

### Elderly Patients {#Sec12}

Among patients aged ≥ 65 years, adverse drug reactions that occurred in ≥ 5 patients were somnolence (41 patients; 2.3%), dizziness (24 patients; 1.4%), insomnia (23 patients; 1.3%), nightmare (11 patients; 0.6%), headache (6 patients; 0.3%), and nausea and feeling abnormal (5 patients each; 0.3%). The incidence rate of adverse drug reactions in elderly patients \[8.4% (147/1758 patients)\] was lower than that in non-elderly patients under the age of 65 years \[11.3% (168/1490 patients)\]. The incidence rate of adverse drug reactions in latter-stage elderly patients aged ≥ 75 years was 8.2% (84/1028 patients), which was lower than the incidence rates in patients under the age of 65 years and those aged between 65 and 74 years (11.3% (168/1490 patients) and 8.6% (63/730 patients), respectively).

### Patients with Respiratory Dysfunction {#Sec13}

Adverse drug reactions occurred in 8.3% (10/121 patients) of patients with respiratory dysfunction: five patients with somnolence and one each with insomnia, dizziness, pruritus, feeling abnormal, and hangover. All events were not serious, and the patients recovered. No adverse drug reaction related to respiratory depression was observed.

Adverse drug reactions occurred in 7.1% (2/28 patients) of patients with severe respiratory dysfunction. In severe OSA patients, there was one incidence each of insomnia and pruritus that were not serious. The patients recovered from both events.

### Patients with Psychiatric Disorders {#Sec14}

The incidence of adverse drug reactions in patients with psychiatric disorder(s) was 14.3% (144/1007 patients), higher than the 7.6% incidence in patients without psychiatric disorder(s) (166/2182 patients). Adverse drug reactions that occurred in five or more patients with psychiatric disorder(s) were somnolence (56 patients), insomnia (20 patients), dizziness (18 patients), malaise (11 patients), and nightmare (ten patients). The outcomes were as follows: 88, recovered; 17, recovering; four, not recovered; and six, outcome unknown. For each psychiatric disorder, the rate of patients experiencing adverse drug reactions with/without co-morbid schizophrenia was 14.1% (13/92 patients)/9.6% (296/3095 patients), with/without co-morbid depression was 13.8% (70/508 patients)/8.9% (239/2680 patients), with/without manic-depressive illness was 13.1% (11/84 patients)/9.6% (298/3103 patients), and with/without anxiety disorder was 12.8% (27/211 patients)/9.5% (282/2976 patients).

Of the 144 patients with a psychiatric disorder who experienced adverse drug reactions, 86.1% (124/144 patients) were also taking CNS-active medications versus 13.9% (20/144 patients) not taking these medications.

Efficacy {#Sec15}
--------

### Overall Global Improvement {#Sec16}

In the 2439 patients who had a final overall global physician assessment, the proportion of patients judged by the physician to be 'improved' (improvement rate) was 74.0% (1806/2439 patients). The proportions of patients judged to be 'unchanged' and 'deteriorated' were 22.2% (542/2439 patients) and 3.7% (91/2439 patients), respectively (Table [6](#Tab6){ref-type="table"}). In the 2424 evaluable patients who had a final overall global self-assessment, the proportion who judged themselves to be 'improved' (improvement rate) was 73.2% (1775/2424 patients), similar to the results assessed by the physician.Table 6Final overall global improvement by demographic characteristic (physician's assessment) (efficacy analysis population)ItemsNumber of patients by characteristicImproved patientsUnchanged patientsDeteriorated patients*N*%*N*%*N*%Overall2439180674.054222.2913.7Sex Male94368672.721823.1394.1 Female1496112074.932421.7523.5Age group 1 (years) \< 6599773173.322622.7404.0 ≥ 651442107574.531621.9513.5Age group 2 (years) \< 6599773173.322622.7404.0 ≥ 65 to \< 7556541773.812822.7203.5 ≥ 7587765875.018821.4313.5Age group 3 (years) \< 6599773173.322622.7404.0 ≥ 65 to \< 85121389874.027322.5423.5 ≥ 8522917777.34318.893.9BMI (kg/m^2^) \< 25.0104678274.823322.3313.0 ≥ 25.037727673.28221.8195.0 Unknown101674873.622722.3414.0Reason for use (multi-count) Difficulty falling asleep1826135674.341022.5603.3 Nocturnal awakening122290874.326221.4524.3 Early morning awakening26119072.85922.6124.6 Others221672.7522.714.5Duration of insomnia (years) \< 196875678.118919.5232.4 ≥ 1 to \< 10112481472.426223.3484.3 ≥ 1034723668.09126.2205.8Medical examination^a^ Psychiatry68949271.416724.2304.4 Internal medicine1515113975.232021.1563.7 Others23517574.55523.452.1Narcolepsy-like events No2344174674.551321.9853.6 Yes634368.31625.446.3 Unknown321753.11340.626.3Diagnosis of narcolepsy (including cataplexy) No2404178474.253122.1893.7 Suspected2150.0150.000.0 Yes100.01100.000.0 Unknown322165.6928.126.3Respiratory dysfunction No2151161174.946121.4793.7 Yes1027876.52221.622.0 Unknown18611762.95931.7105.4Chronic obstructive pulmonary disease (COPD) No2306171174.250822.0873.8 Yes443784.1715.900.0 Unknown895865.22730.344.5Obstructive sleep apnea (OSA) No2197164775.047121.4793.6 Yes604371.71525.023.3 Unknown18211663.75630.8105.5Severe respiratory dysfunction No2230167074.947921.5813.6 Yes231982.6417.400.0 Unknown18611762.95931.7105.4Hepatic function disorder No2254168074.549121.8833.7 Yes1067570.82725.543.8 Unknown795164.62430.445.1Severe hepatic function disorder No2356175274.451721.9873.7 Yes4375.0125.000.0 Unknown795164.62430.445.1Structural brain disorder No2357174073.852922.4883.7 Yes826680.51315.933.7Psychiatric disorder No1642124675.934320.9533.2 Yes75653470.618524.5374.9 Unknown412663.41434.112.4Schizophrenia No2321172874.550721.8863.7 Yes765268.42127.633.9 Unknown422661.91433.324.8Depression No2012150074.644121.9713.5 Yes38628072.58722.5194.9 Unknown412663.41434.112.4Manic-depressive illness No2333174274.750521.6863.7 Yes643859.42335.934.7 Unknown422661.91433.324.8Anxiety disorder No2243166974.449221.9823.7 Yes15411172.13623.474.5 Unknown422661.91433.324.8Dementia No2279169274.250522.2823.6 Yes1188874.62319.575.9 Unknown422661.91433.324.8Medical history No1875139874.641322.0643.4 Yes40328671.09824.3194.7 Unknown16112275.83119.385.0Prior medication No1446113678.628119.4292.0 Yes97665967.525626.2616.3 Unknown171164.7529.415.9Concomitant medication No72757278.713618.7192.6 Yes1695122372.240123.7714.2 Unknown171164.7529.415.9Concomitant insomnia medication No1756133676.136420.7563.2 Yes66645968.917326.0345.1 Unknown171164.7529.415.9Initiation status Naïve1446113678.628119.4292.0 Switch53834463.915128.1438.0 Add-on41029271.210124.6174.1 Others453475.6920.024.4Totals will not be 100% due to rounding*BMI* body mass index^a^Psychiatric and psychosomatic medicines are given as 'psychiatry'

Even if the population who were excluded because the initial dose, as stated in the Japanese package insert \[[@CR4]\] (adult: 20 mg once daily; elderly: 15 mg once daily), was not administered were included in the analysis, the proportion of patients judged by the physician to be 'improved' (improvement rate) was similar to that already described.

The physician-assessed global improvement rates in patient groups of special interest were as follows:Elderly patients: the improvement rate was 73.3% in those \< 65 years. Among elderly patients, improvement rates were 74.5% (≥ 65 years), 75.0% (≥ 75 years), and 77.3% (≥ 85 years).Insomnia symptoms as the reason for using suvorexant: the improvement rates for those patients with difficulty falling asleep, nocturnal awakening, or early morning awakening were 74.3%, 74.3%, and 72.8%, respectively.Duration of insomnia and use of prior drugs for insomnia as well as other concomitant drugs for insomnia: in terms of the duration of insomnia, the improvement rates were 78.1%, 72.4%, and 68.0% for patients whose duration of insomnia was \< 1 year, ≥ 1 to \< 10 years, and ≥ 10 years, respectively. The improvement rates were 67.5% with prior drug use for insomnia and 78.6% without any prior drug use for insomnia. In terms of whether other concomitant drugs were used for insomnia, the improvement rates were 68.9% with the use of other concomitant drugs and 76.1% without the use of other concomitant drugs.Patients with psychiatric disorders: in terms of having or not having a psychiatric disorder, the improvement rates were 70.6% with a psychiatric disorder and 75.9% without a psychiatric disorder. Regarding the types of psychiatric disorder, the improvement rates in patients with/without schizophrenia were 68.4%/74.5%, with/without depression were 72.5%/74.6%, with/without manic-depressive illness were 59.4%/74.7%, and with/without anxiety disorder were 72.1%/74.4%.

Duration of insomnia, use of concomitant medication, and initiation status of suvorexant were identified as factors that affect physician-judged overall global improvement based on the multivariate logistic regression analysis results (Table [7](#Tab7){ref-type="table"}). The probability of efficacy in patients with a duration of insomnia of less than 1 year was higher than that of patients with a duration of insomnia of ≥ 1 to \< 10 years and of ≥ 10 years. On the other hand, the probability of efficacy was lower in patients who used concomitant medications and who switched drugs. Similar results to those described for the physician's judgement were observed in the analysis for overall global improvement judged by the patients.Table 7Analysis of factors potentially influencing overall global improvement (physician's assessment) (efficacy analysis population)Item*N*Overall global improvementUnivariateMultivariateImproved patientsImprovement rate (%)Odds ratio95% CI*p* valueOdds ratio95% CI*p* valueOverall2439180674.0Sex Male94368672.711 Female1496112074.91.1160.928--1.3430.2451.1260.876--1.4470.355Age (years) \< 6599773173.311 ≥ 65 to \< 85121389874.01.0370.858--1.2550.7051.1630.876--1.5430.296 ≥ 8522917777.31.2390.882--1.7390.2171.1720.720--1.9060.524BMI (kg/m^2^) \< 25.0104678274.811 ≥ 25.037727673.20.9230.706--1.2050.5540.9730.736--1.2850.846Duration of insomnia (years) \< 196875678.111 ≥ 1 to \< 10112481472.40.7360.602--0.9000.0030.7410.553--0.9940.045 ≥ 1034723668.00.5960.454--0.783\< 0.0010.6000.404--0.8900.011Schizophrenia No2321172874.511 Yes765268.40.7430.454--1.2170.2380.7810.417--1.4640.441Depression No2012150074.611 Yes38628072.50.9020.706--1.1520.4071.0510.730--1.5120.790Manic-depressive illness No2333174274.711 Yes643859.40.4950.298--0.8230.0070.7360.364--1.4900.395Anxiety disorder No2243166974.411 Yes15411172.10.8880.617--1.2780.5221.4050.848--2.3290.187Dementia No2279169274.211 Yes1188874.61.0180.665--1.5560.9361.0770.610--1.9040.797Concomitant medication No72757278.711 Yes1695122372.20.7020.571--0.864\< 0.0010.7160.520--0.9870.041Initiation status Naïve1446113678.611 Switch53834463.90.4840.390--0.601\< 0.0010.6750.496--0.9200.013 Add-on41029271.20.6750.527--0.8650.0020.8630.603--1.2380.424*BMI* body mass index, *CI* confidence interval

### Sleep Measures {#Sec17}

Changes in median sleep latency and total sleep time by age group and reason for using suvorexant are shown in Fig. [3](#Fig3){ref-type="fig"}. (Data from physician interviews with/without a patient's sleep diary were used for the analysis.)Fig. 3Change in sleep latency and total sleep time (efficacy analysis population) by **a** age group; **b** difficulty falling asleep; **c** nocturnal awakening; and **d** early morning awakening. Data are presented as median and interquartile range

The median sleep latency was 60 min at pre-dose, 50 min at Week 1, 30 min at Month 1, and this reduction in sleep latency was then maintained up to Month 6. In terms of age groups, reduced sleep latency was observed from Week 1 and was maintained from Month 1 to Month 6 in patients \< 65 years and those ≥ 65 years.

The median total sleep time per night changed from 300 min at pre-dose to 360 min at Week 1 and was subsequently maintained at no less than 360 min up to Month 6. In terms of age groups, the median sleep time started lengthening at Week 1, and did not return to the pre-dose value up to Month 6 in patients aged \< 65 and ≥ 65 years.

Regarding reasons for using suvorexant, reduction in the median sleep latency was observed at all timepoints in all groups (i.e., patients with difficulty in falling asleep, those with difficulty in falling asleep and early morning awakening, those with difficulty in falling asleep and nocturnal awakening, and those with difficulty in falling asleep, early morning awakening, and nocturnal awakening). Reduced sleep latency was maintained in patients across all reasons for using suvorexant up to Month 6, with no clear differences in changes between the reasons for use. Similarly, lengthening of total sleep time was observed in patients across all reasons for using suvorexant at all observation timepoints and was maintained up to Month 6.

Continuation Status of Suvorexant in Each Initiation Status Group {#Sec18}
-----------------------------------------------------------------

The continuation status of suvorexant in each initiation status group is shown in Fig. [4](#Fig4){ref-type="fig"}. At 6 months after the start of treatment, 48.6% (1577/3248) of the patients had been continually receiving treatment and 51.4% (1671/3248) had discontinued/dropped out of treatment before 6 months.Fig. 4Continuation status of suvorexant (safety analysis population). "Total" includes 63 patients in the "Others" category of Table [1](#Tab1){ref-type="table"}

Among patients who discontinued or dropped out from treatment, the percentage of patients who discontinued treatment because of improvement was the highest \[17.1% (555/3248 patients)\]. With respect to the initiation status of suvorexant, the percentage of patients who completed treatment because of improvement was the highest in naïve patients \[22.3% (434/1946 patients)\]. On the other hand, among switched patients, many discontinued treatment because of inadequate effects \[14.9% (105/703 patients)\] and adverse event occurrence \[13.2% (93/703 patients)\].

Among the reasons for discontinuation, the mean duration of treatment was as follows: 61.7 days for improvement in insomnia, 45.2 days for inadequate effects, 30.5 days for no efficacy, 32.2 days for the occurrence of adverse events, 52.3 days for dropout due to no subsequent revisit after the second visit, and 56.9 days for other reasons.

Regarding the initiation of treatment in patients who discontinued treatment due to improvement, the mean duration of treatment was 57.0 days for naïve patients, 79.2 days for switched patients, and 77.2 days for add-on patients.

Moreover, for patients who received add-on treatment, 12.1% (65/536 patients) ended, reduced the number of, or reduced the dose of the prior medications.

Discussion {#Sec19}
==========

We conducted this survey to evaluate the safety and efficacy of suvorexant use in daily clinical practice in Japan. In this report, data from 3428 patients were collected from 884 medical institutions. Among the safety analysis population, more than half of patients were elderly (31.7% were ≥ 75 years and 8.3% were ≥ 85 years). In addition, this population included patients with a variety of demographic characteristics, such as those with psychiatric disorders and dementia, who were excluded from the clinical trials. These observations suggest that this survey population reflects the conditions of patients in a real-world clinical practice setting. Among the safety analysis population, 59.6% of patients had insomnia for at least 1 year and 14.0% had insomnia for at least 10 years. Although 59.9% of patients were treatment-naïve, many patients received prior medications for insomnia or received other concomitant medications for insomnia.

Regarding safety, the incidence rate of adverse drug reactions was 9.7% (serious adverse drug reactions: 0.2%) and the common adverse drug reactions were somnolence, insomnia, dizziness, and nightmare, all of which are included the product label \[[@CR4]\]. In terms of outcomes, \> 90% of patients were recovered or recovering. In total, 8.0% of patients in the survey discontinued the use of suvorexant due to adverse events, although some patients continued the use of suvorexant after adverse drug reactions and their adverse drug reactions and were resolved and resolving. The relatively high proportion of patients who discontinued suvorexant after adverse events (8.0%) compared with the overall incidence rate of adverse drug reactions (9.7%) may indicate than in a survey setting patients tend to report adverse drug reactions that are significant for them. In the suvorexant clinical trials, more patients reported adverse drug reactions (46.5%) but relatively few discontinued due to them (3.0%) \[[@CR6]\]. While insomnia is not specified as an adverse drug reaction in the Japanese package insert, insomnia is the indication for use of suvorexant, and these reports may well reflect insufficient efficacy in some patients. Regarding somnolence, which was intensively investigated in the current survey and is the most commonly occurring adverse drug reaction, multivariate logistic regression analysis was conducted to identify the demographic characteristics that affect the occurrence of such reactions. As a result, the use of concomitant medications and the duration of insomnia were identified as factors. We did not analyze the effects of different types of concomitant medications, but, given that 27% of patients were using insomnia treatments other than suvorexant, it is possible that concomitant administration of these and other CNS-suppressant drugs (such as antidepressants) influenced the occurrence of somnolence. Additionally, it is possible that many refractory insomnia patients were included in the survey population with a longer duration of insomnia; this could have lowered the occurrence of somnolence in these patients.

Regarding adverse drug reactions that necessitated evaluation in the PDMA review report \[[@CR5]\] or were stated in the Japanese package insert \[[@CR4]\], two patients experienced adverse drug reactions that were reported to affect potentially hazardous machinery operation (e.g., driving); narcolepsy-like events occurred in five patients with sleep paralysis, two with falls, and one with hypnagogic hallucination; parasomnia, abnormal sleep-related events, and sleepwalking occurred in 27 patients with nightmare, seven with abnormal dreams, one with REM sleep abnormality, and one with sleep talking; and suicidal ideation occurred in one patient. More than 80% of the outcomes of those adverse drug reactions were recovering or recovered. No adverse drug reactions related to suicidal behavior and dependency were observed.

The influence of demographic characteristics was assessed for narcolepsy (including cataplexy) patients, elderly patients, patients with respiratory dysfunction, and patients with psychiatric disorder.

There were no adverse drug reactions in the only patient who was diagnosed with narcolepsy prior to suvorexant treatment. On the other hand, a non-serious adverse drug reaction occurred in one of four patients who were suspected of having narcolepsy. The Japanese package insert of suvorexant states that suvorexant should be administered with caution in patients with narcolepsy or cataplexy \[[@CR4]\]. However, the occurrence or aggravation of narcolepsy as a result of administration of suvorexant was not reported in the patients in the current survey.

The incidence rate of adverse drug reactions in latter-stage elderly patients aged ≥ 75 years was 8.2%, which was lower than the incidence rates in patients under the age of 65 years and those aged between 65 and 74 years (11.3% and 8.6%, respectively). Although no safety concern regarding elderly patients was identified in the clinical trial, the Japanese package insert states that suvorexant should be administered with caution in elderly patients due to the fact that elderly individuals generally have deteriorated physiological functions \[[@CR4]\]. However, elderly patients did not exhibit a high incidence rate of adverse drug reactions in this survey.

In phase I clinical trials of suvorexant, no obvious safety issue on respiratory function was observed in patients with mild to moderate COPD or OSA \[[@CR8], [@CR9]\], and no adverse drug reaction related to respiratory depression was observed in this survey, even though some patients with severe COPD or OSA were included.

The incidence rate of adverse drug reactions in patients with psychiatric disorder(s) was almost two times the rate reported in patients without psychiatric disorder(s) (14.3% vs. 7.6%, respectively). Among patients with a psychiatric disorder and experiencing an adverse drug reaction, the majority (86.1%) were taking other CNS-active medications, as compared to those with a psychiatric disorder and not taking these medications (13.9%). Note that the Japanese package insert states that suvorexant should be used with careful administration in patients concomitantly taking CNS depressants \[[@CR4]\].

Multivariate logistic regression results did not detect diagnoses of schizophrenia, depression, manic-depressive illness, and anxiety disorder as risk factors for somnolence, which occurred at the highest rate in patients.

Based on these results, we conclude that the occurrence of adverse drug reactions in daily clinical practice was similar to that observed in clinical trials and that no additional noteworthy findings in terms of the safety of suvorexant have been observed thus far.

In the efficacy assessment, the 'improved' rate based on the judgement by the physician and patient were 74.0% and 73.2%, respectively, which was not clinically or significantly different. We also evaluated subgroups of special interest, including elderly patients, reason for using suvorexant, duration of insomnia, use of prior drugs and concomitant drugs for insomnia, and patients with psychiatric disorders.

In terms of age group, the improvement rates were 74.5% (aged ≥ 65 years), 75.0% (aged ≥ 75 years), and 77.3% (aged ≥ 85 years). These values were not significantly different from the improvement rate of the entire population (74.0%).

In terms of reason for using suvorexant, the improvement rates were not significantly different among patients with difficulty in falling asleep, those with nocturnal awakening, and those with early morning awakening. The consistent improvement rate was observed irrespective of the symptoms of insomnia.

Patients with longer durations of insomnia, those using prior drugs for insomnia, and those using other concomitant drugs for insomnia showed a tendency to have lower improvement rates. We speculate that these populations included patients with refractory insomnia, leading to the low improvement rate.

Regarding patients with/without psychiatric disorder(s), the improvement rate was lower in patients with psychiatric disorder(s) (70.6%) than those without psychiatric disorder(s) (75.9%). As a potential reason for this observation, it is speculated that many refractory insomnia patients were included in patients with psychiatric disorder(s); in fact, the proportions of patients with ≥ 10 years' duration of insomnia, those using prior drugs, and those using concomitant drugs for insomnia were higher in patients with psychiatric disorder(s) than those without psychiatric disorder(s) (20.9% (158/756 patients) vs. 11.3% (186/1642 patients), 58.1% (439/756 patients) vs. 32.2% (528/1642 patients), and 44.2% (334/756 patients) vs. 19.8% (325/1642 patients), respectively).

Multivariate logistic regression was performed, considering confounding factors that could affect overall global improvement. The probability of efficacy was higher in patients with a duration of insomnia of \< 1 year than in those with a longer duration (≥ 1 to \< 10 years or ≥ 10 years). In addition, the probability of efficacy was lower in patients who used concomitant medications and who switched treatment. On the other hand, specific psychiatric disorders (schizophrenia, depression, manic-depressive illness, and anxiety disorder) and dementia were not detected as factors that affect overall global improvement.

Patients who had been recently diagnosed with insomnia have the tendency to improve following treatment with suvorexant. On the other hand, the improvement rate was lower in patients with a longer duration of insomnia or those treated with concomitant medications, probably because many of these patients had refractory insomnia with a prolonged symptom. Regarding switched patients, they discontinued or reduced the amount of prior medication before the initiation of suvorexant; therefore, the total number of anti-insomnia drugs after initiation of suvorexant was likely the same or decreased. For naïve patients and those receiving add-on treatment, the total number of anti-insomnia drugs was increased. Such a change in the number of drugs could have led to a difference in overall global improvement between switched patients, add-on patients, and naïve patients.

Regarding clinical effects, reduction in median sleep latency and lengthening of median total sleep time were observed in both non-elderly and elderly patients after the start of treatment. Similar results were observed in the analysis focusing on reasons for using suvorexant. Efficacy was confirmed regardless of age and reason for use, showing consistency in the results of assessment by the physician and the patients.

Regarding the continuation status of suvorexant in each initiation status group, the proportion of patients who discontinued or dropped out from treatment before 6 months was 51.4%. We confirmed that 33.2% (555/1671 patients) of these patients discontinued treatment because of improvement. With respect to initiation status of suvorexant, the percentage of patients who discontinued treatment because of improvement was particularly high for naïve patients (41.2% of naïve patients that discontinued or dropped out from treatment).

According to Japanese treatment guidelines \[[@CR1]\], patients should reduce the amount of hypnotics or cease treatment as immediately as possible after remission from insomnia. In this survey, we observed patients who completed insomnia treatment and those who were able to reduce the amount of concomitant drugs for insomnia. This suggests that treatment with suvorexant may be helpful for reduction or cessation of such drugs.

The authors acknowledge several limitations regarding the study. Notably, this survey was an exploratory observational study without a control group. In addition, it is possible there were many confounding factors such as variations in the demographic characteristics, baseline characteristics of insomnia, existence of co-morbidities, and use of concomitant drugs. Thus, the interpretation of our results may require consideration.

Conclusions {#Sec20}
===========

In this postmarketing survey study of suvorexant use in Japan, no new safety concerns were identified. In addition, an improvement rate of 74.0% was achieved by a population with more diverse demographic characteristics than that assessed in previous clinical trials \[[@CR6], [@CR7]\]. Reduction in sleep latency and lengthening of total sleep time were also observed after 1 week of treatment, and the effect was maintained for 6 months. Thus, these data support the use of suvorexant in daily clinical practice for treating insomnia.
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